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Chilean electric market
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Evolution of Chilean Energy Matrix

1982 1996 1998 - 1999 2004-2005 2008 -2013
World pioneer  Natural gas from Argentina ~ Hydro erisis and units failures Gas curtailments to Chile Drought scenarios
in deregulation Ammives to Chile Anction mechanisms mtroduced Social rejection

LNG supply Renewable quota

I I S Coaland
Gross capacity = = G . . | oal an
[MW] = =3 crisis = renewables
I I OC turbines and motors I
16,000 - - - Diezel =
T Natural gas = 0
14,000 - Hydroelectricity | [ =
and - u
12,000 - . - =
coal expansion - [
10,000 - I
8,000 n -
6,000 i
4,000
2,000
0
N GV o> © do AN B P 5 O B & A S LN D LW S
Y B L) oF S L A
«,909*5’9@ > *E’Qh@ SHECRIC S mépm@ﬂp@ﬁﬁpm@w@ﬁm@m@*y@ DT ART AR AR AP
P0Run of River m@Dam  moCoal [1Gas mEEDiesel Biomass EEWind Solar —Max Demand

Source: Solar Energy Research Center. 2016



*RPS scheme (Renewable Portfolio Standards) — 20% renewable energy

target by 2025'

Favorable solar radiation

Tecnologia Dpe{:ﬂcﬁ]n (1) Cnn[sr‘:‘;uwc]ciﬁn RCA Amﬁ?da (2) En C?ﬂ%fdﬁn

Biomasa (3} 463 o 469 9

Ealica 1.305 196 8904 2436
Geotermia 24 a 120 50
Mini Hidro (4) 450 47 805 114

Solar - PV 1.748 504 14.871 £176
Solar - CSP a 110 2.348 300

Total 3.990 857 27577 10.155

Source: Generadoras Chile. 2017

1: Installed capacity of 22,000 MW approximately

Challenges

*Reliability of supply

o Variability of supply

*Generation disconnected from demand
*Qversized transmission systems
*Frequency

*\loltage



Energy storage systems in Chile

« First energy storage system installed in 2009 (12 MW-3MWh Li-ion batteries)
« Second energy storage system installed in 2011 (20 MW-5MWh Li-ion batteries)

» Future projects
» Espejo de Tarapaca (300 MW hydro pump storage system)
« Cerro Dominador (110 MW CSP with 17.5 hours of energy storage)

Are Energy Storage Systems economically feasible in Chile?



Methodology

Annual benefits vs. costs Annual benefits

*Price arbitrage Different spot price for each hour

*Diminishment in transmission losses e[ ess transmission losses

o Defer of transmission investment Annual costs

* Annuity of investment?

* Q&M costs



Methodology

* Price arbitrage
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Methodology

eDefer of transmission investment
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Results: Price arbitrage
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Results: Diminishment in transmission losses
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Results: Defer of transmission investment
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Conclusion

*Energy storage is needed to connect supply and demand of renewables
*Energy storage is technically capable, but expensive
*Price arbitrage seems to be the best option

e Government subsidies needed

*Not recommended until price drops to around a third or the obtainable benefits increase




	Financial Feasibility of Storage Technologies in Electricity Systems
	Presentation overview
	Chilean electric market
	Evolution of Chilean Energy Matrix
	Renewables and it challenges
	Energy storage systems in Chile
	Methodology
	Methodology
	Methodology
	Results: Price arbitrage
	Results: Diminishment in transmission losses
	Results: Defer of transmission investment
	Conclusion

